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Abstract: To address issues such as single-source data dependency, reliance on manual rule configuration, and
unstable recognition of gesture motion processes in dynamic gesture detection, this paper proposes a dynamic gesture
detection system driven by multimodal data fusion and kinematic features. Taking compliance inspection of rail transit
driver operations as a typical application scenario, the system integrates three heterogeneous data types—road network
information, cab video, and train operating status. It employs a large language model to semantically parse road network
information and generate structured rule data, dynamically matches detection rules based on the current operating status,
and analyzes the continuous gesture motion process using kinematic features, thereby enabling compliance judgment of
standardized gesture operations. The proposed system reduces dependence on manual rule configuration and improves
both the flexibility of rule adaptation in complex scenarios and the real-time performance of compliance detection.
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